Skin disruption is associated with indomethacin-induced small intestinal injury in mice.
One mechanism by which non-steroidal anti-inflammatory drugs (NSAIDs) cause intestinal injury is by inducing matrix metalloproteinases (MMPs) that degrade and remodel the extracellular matrix. In addition to the intestinal mucosa, MMPs are expressed in the skin and can be activated by mast cell-secreted tryptase. We therefore investigated whether intestinal injury resulting from treatment with the NSAID indomethacin induced MMPs in the skin of mice and caused an associated disruption of skin function. Hairless mice and mast cell-deficient mice were administered indomethacin, after which damage to the jejuna and skin was assessed with immunohistochemistry and Western blotting. The plasma concentration of inflammatory mediators was assessed to evaluate potential pathways for signalling skin disruption in response to intestinal injury. In hairless mice with intestinal injury, transepidermal water loss (TEWL) was higher and skin hydration was lower than in control mice. The expression levels of mast cells, tryptase, MMP-1 and MMP-9 were also increased, with concurrent degradation of types I and IV collagen. In contrast, no changes in skin TEWL or skin hydration were observed in mast cell-deficient mice with indomethacin-induced intestinal injury. In all mice evaluated, the plasma concentrations of IgE, IgA, histamine and TNF-α were increased in response to indomethacin treatment. Skin disruption was strongly associated with indomethacin-induced small intestinal injury, and the activation of mast cells and induction of tryptase, MMP-1 and MMP-9 are critical to this association.